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A , gX&Wttigr METHOD OF FORMING BOTTLE-SHAPED TRENCH AND THE 

METHOD FOR FABRICATING BOTTLE-SHAPED TRENCH CAPACITORS) 



A method of forming a bottle-shaped trench. A 
conductive layer surrounded by a doped layer is 
filled in the lower trench of a substrate. A 
conformable nitride layer is deposited over the 
substrate and the upper trench. Heat treatment is 
performed on the substrate to form a doping region 
in the substrate adjacent to the doped layer. The 
nitride layer is an i s o t r op i ca 1 1 y etched to form a 
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^ - ^X-g-afl^-i- • METHOD OF FORMING BOTTLE-SHAPED TRENCH AND THE 

METHOD FOR FABRICATING BOTTLE-SHAPED TRENCH CAPACITORS) 

collar nitride over the sidewall of the upper 
trench. The conductive and doped layers are 
successively removed using the collar nitride as a 
mask to expose the doping region. Subsequently, 
the exposed doping region is partially oxidized to 
form a doping oxidized region and then the doping 
oxidized region is removed to create a 
bottle-shaped trench. Finally, conformable a 




0548-9459TWf(Nl) ; 91232 : spin.ptd 



#.3 I 



- - &X®Wffi%r d&WJ&m-- METHOD OF FORMING BOTTLE-SHAPED TRENCH AND THE 
METHOD FOR FABRICATING BOTTLE-SHAPED TRENCH CAPACITORS) 

rugged, polysilicon layer is formed on the lower 
bottle-shaped trench. A bottle-shaped trench 
capacitor is also disclosed. 
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# ft £k I'J t* £g ML ># a i£ & # -t f W M & & & - 

jft n .IL 4b ^ # ; 

i£ * # # 4* ^ '* dJ i£ # 3& * ® : . . 

f^-ft^ig J-XlF^^^bt f * #) # & @. ffii ^ ^ - 

# ft 4t d ; 

m ^ n ^ m & 4b & % ft & & M $fe & 4b & fa 

& & - m> m & t% > u & 

^tjfefi^fT^- £P *K '14- ^ & - & 41 a B a ^ £ ° 

2 . 4° t tt * w i& n * i * ^ * ^ # a m ^ * # 3" 

» t -fit ^ /& m. & m. & *p & & • n & * ^ - a 4@ # 

i .(GPD ) ° 

4. *n f .tf # #>J le, ffi $ 1 3* #f it ^ ff> & ft. 31-* *t ^ 3" 

* ' gr * i% & M fa - *f» ( ASG ) - 
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5 . f if ♦ #'J |a IS ^ 4 JJi #f i£ ^ /& *fe ^ ft % 

* . • * t- H * <L *a IL a H. ( VHF ) * fife- tt * # «fe # • 
6. . *» f tfr *I " J£ K £ 1 ^ ft & ^ & fa Q & ^ * 

* > * t '« IL ft ^ ,# ^ ^ & '.-^3 0 0 £J4 0 0 J£ fid £.81 ■ ' 

g. , t « % A & : «. SL ^90 0 "Cf'Jl 100 °C & ® ° 

8. ^. t t I- *'J la ® # 1 ^ #r ^ ^ ^ * ^ ^ * 
& , |t t i* fL'-fb 4. as # - 0* 'it & 4Mb & S ( RTO ) • 

9. - ' & & T ?>l 1? %t '■ 

H. 4* - & £ ' lili-^t'^^^^l'' 
o T ^ ^ ^ I /I « ^ * t ^ i - * f ; 

i i j| i T ^ »MI ^ - ^ b b h ^ ' J- i* ' a B a ^ >f - 

^ 1ft f- * -t A tt: 3»« -t. '"f «P * A ^ A - ^ ^ * 

a a. s. t& ?i n ^ % ' &. m # & # - ft, ft ^ ; ! 
tfc & ^ t ft /& - # # e. ^ & - a ^ ^ t € * ; 

# # ft -hi 4k m i& &4b*P fit £ ^ ^ 

- Jl SI IL ft> >t : 

f - li ft 4 S « ^ ^ 'IL ft fft S itj^##(affq^^- 

# & IL ft & ; 

« £ tft ffl IL ft M ft h % #■ « £P 3* *J « * # ft 
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4b g a& - *&. ■£! ^ *t ; 

^tft^l#T + «. ^ MS ^ ^ * - fc- *fe ^ ^ >* 

A ^ ^ ^ <g ,§ Ji j£ 7v - % - # # m a S a ^ # U ft %> - -t- 

10. ^ t ff -f- *•! II ® #9 3g'/9f ^ # « ^ .*i & 

^ & • ' it & ^ t n # # : . 

-£? n m Jl it & j% ■> • . 

^ t& m si « -t -f wm % ■& - ^ m.^fcty % . ; «. a 

^1. a B a « * J* ^ *L ^ * # 0 

11. *» t ft * *'J la ; Si 9 J% ffi idL ^ US. i* 4t € ^ *L & 
^ * • * t *fc * * # #• # * - * *■ & % " *• ^ ^ ^ 

m & ° . 

12. *i t tt -i- tw ii si % 1 1 * m ml ^ #n ^ m # € «. ^ ^ 

it 2f * ' * t^^Attal^f f ' T n # » 1 

ft -14. $L4b*& % £- - BE, £ £ « ^ ^ - ^ 

A ; a A _ . 

1 3 . Ao t tt # *| i I B £ 1 2 m m 3fe «t 3* .$* # € «■ 4l ft 
it >T • * + 1*Bt£i*A-£l5*J40Jfettl£ffl " 

14. 4* t ft * >'J la S ^9«mife^-Mg,^*« € ^ ^ «. ^ 
^ ^ , ^ f u 40. ^ ^ ^ ^ ^ # - ^ # ^ ^ * * ( ASG 

) • 

15. ^ t ft * la IS 9 1 4 m sdt ^ «L ^ # t ^ * 



HlHiHNI 
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it * * ' it«4l*Alt ( VHF ) P£ tt # ft # ft 4t ^ 

° 

16. ia ^ ff If- M & ffi £ 9 3fi 0f i& ^ jfc ^ * # « ^ *L 54 
2f * ''*tttlL4b#*:£/*&-ik300 *M00##j6lfi - 

17. ^ t * *I le. BQ ' £ 9 3i #f ife ^ *L ^ *t * ^ £ ^ 

^ ^ , 1 jt ^ t£ & -4 a s. & ^ 9 o o °c i'j 1 1 o o °c # $l m ° ■ 

1 8 . -k* t If la IS H 9 3g /9f i4 ^ #1 p. & ft % %■ f- ■*& 

* * ' * t tt ft 4 3£ #, - * it * ft ^b'k 3S ( RTO ) - 

19. 4o t if * *'J le, S % 9 # m . 5dL 4L & ^ * # t ;' * 4L H it 

2 0. ^ t * *«j $£ a $ 9 ^ m. m ^ m. ^ 4t € ^ % it 
3- . g. f & & j&n ta. & $l a B B ^ y# & ' it a # * - ft 

# ( GPD ) & J! # 5* ° 
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104 




3? 1/19 1 



3? 2/19 I 




35 4/19 1 




% 5/19 X 

ft! " 



i 



mm 



III 



% 6/19 S 




# 7/19 I 




9 6/19 X 

I 




* 7/19 X 




# 10/19 1 
AH 




